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PRUSSIAN BLUE
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decantation with potassium chloride solution, then with 70 per cent alcohol, '
and dried over P2O5, it forms a-soluble Prussian blue or a-ferric potassium
ferrocyanide, 4Fe///K(Fe"Cy6),7H2O.   This when dried has a bronze lustre
and forms a beautiful deep-blue powder.   It dissolves in water forming a
blue colloidal solution, and is soluble in oxalic acid.

a-soluble Prussian blue may have the formula Fe^K^Fe^Cye) or
Fe//K(Fe///Cy6). K. A. Hofmann (1904) showed that hydrogen peroxide in
acid solution (which reduces ferricyanides to ferrocyanides) reduces ferric
ferricyanide solution but oxidises ferrous ferroeyanides to Prussian blue,
and the latter must therefore contain the ferric iron in the basic radical.
The same Prussian blue is formed by precipitating a ferricyanide with a
ferrous salt, and in this case, isomeric change must have occurred.

With excess of ferric chloride, the precipitate becomes insoluble in water
and is called insoluble Prussian blue : it has the formula Fe///4(Fe//Cy6)3 or
Fe7Cy18, but contains water which cannot be driven off by heat, and is
generally formulated as Fe7Cyls,9H2O. It is the main constituent of
ordinary Prussian blue.

The precipitate obtained by adding an excess of ferrous salt to potassium
ferricyanide, known as TurnbulTs blue, was formerly considered to be
ferrous ferricyanide Fes'^Fe'^Cyg^ but it is identical with insoluble
Prussian blue. A ferric salt with potassium ferricyanide gives a deep-brown
solution, probably containing ferric ferricyanide, but no precipitate. A
little stannous chloride or granulated zinc and acid, added to the solution,
precipitates Prussian blue. If chlorine is passed into a boiling solution
of potassium ferroeyanide in the dark, a green precipitate called Berlin
green, probably polymerised ferric ferricyanide Fe'^JVCyg), is formed.

(The above account is based on the researches of K. A. Hofmann ; other
formulae have been proposed).

The structures of soluble Prussian blue, potassium ferrous ferrocyanide,
and Berlin green as found by the X-rays (Keggin and Miles, 1936) are shown
in Fig. 391. The lattice of soluble Prussian blue or KFe'"[Fe"(C]Sr)6] is
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FIG. 391.
From Wefts: Structured Inorganic Chemistry (Clarendon Press)
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cubic with ferrous and ferric atoms alternately at the corners and ON
radicals on the edges, the K. atoms being shown at the centres of alternate